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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the u.se of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are noi translated. 



CLAIMS 

[Claim(s)] ^ 

[Claim 1 ] The semiconductor devia; characterized by having two or more electrodes prepared in the whole surface and the bump 

of the dnil configuration formed on each above-mentioned electrode, respectively. 

[Claim 2] Each above-mentioned biimp is a semiconductor device according to claim 1 characterized by the bird claooer 
withgold. 

[Claim 3] The manufacture method of the semiconductor device characterized by having the 1st process which supplies 
predetermmed conductive member, respectively on two or more electrodes formed in the whole surface of a semiconductor 
device, and the 2nd process which casts each above-mentioned conductive member supplied on each above-mentioned electrode 
respectively in a drill configuration. 

[Claim 4] Therefore at the 1st process of the above, the above-mentioned conductive member is supplied on each 
above-mentioned electrode at the ball bonding method, respectively. The manufacture method of the semiconductor device 
according to claim 3 characterized by things. 

[Claim 5] The manufacture method of the semiconductor device according to claim 3 characterized by casting each 
above-mentioned conductive membor in a drill configuration by pressing against the above-mentioned conductive member the 
above-mentioned crevice of the fixture with which the crevice of a drill configuration was established in the whole surface at the 
2nd process of the above. 

[Claim 6] Each above-mentioned conductive member is the manufacture method of the semiconductor device according to claim 
3 characterized by the bird clapper withgold. 

[Claim 7] The mounting method of mounting the above-mentioned semiconductor device on the above-mentioned substrate 
through the Pgc^lHgtijom sja^^ correspondmR joint by ^JSfegainst the 

insulator layer foimed so that the co responding joint in which the whol^iiEfa"5i^brtce» which is 

characterized by providmg the following, and with which two or more bumps were formed in the whole surface was prepared on 
the above-mentioned substrate, respectively might be covered. The 1st process which supplies predetermined conductive 
member respectively on each abovomentioned electrode formed in the above-mentioned whole surface of the above-mentioned 
semiconductor device. The 2nd process which casts each above-mentioned conductive member supplied on each 
above-mentioned electrode, respectively iig^^nfiguration. The 3rd process which sticks each above-mentioned conductive 
member to each above-mentioned jcmt which corresponds, respectively by pressure by^ffl^e above-mentioned 
semiconductor device agamst the above-mentioned substrate by the ipd^sgyneApresSifiSj mounting the 

above-mentioned semiconductor device on the above-mentioned insulator layer. ^ ' -^^^--^ ^ 

[Claim 8] Each above-mentioned conductive member is the mounting method according to claim 7 characterized by the bird 
clapper withgold. ^ 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Table of Contents] this invention is explained in order of the following. 

The technical field Prior art to which invention belongs (drawing 6 and drawing 7 ) 

Object of the Invention ( drawing 8 ) 

The gestalt of implementation of The-means-for-soiving-a-technical -problem invention (drawing 1 - drawing 5 ) 
Efifect-of-the-invention [0002] 

[The technical field to which invention belongs] this invention is applied to bare chip type IC chip, concerning the manufacture 

method of a semiconductor device and a semiconductor device, and the mounting method, and is suitable 

[0003] 

Pescription of the Prior Art] In recent years, in connection with the miniaturization of electronic equipment, the electronic parts 
to a substrate are high-density, the method (this is hereafter called bare chip mounting method) of mounting on a substrate with 
nakedness, without considering as tliis kind of high-density-assembly technology, for example, carrying out the mould of the IC 
chip is proposed and enforced 

[0004] There is for example, the fli] > chip mounting method as such [ in practice ] a bare chip mounting method, and there are 
some which carry out the direct file of IC chip and the substrate for example, through an anisotropy electric conduction film as 
this flip chip mounting method. By the flip chip mounting method using this anisotropy electric conduction film, IC chip is 
mounted on a substrate with the following procedures. 

[0005] That is, while forming the bump 2 with a flat front face wi| H7g Qld ( Au), solfe ^tc. on each pad 1 A prepared in the IC chip 
1 using the gajvanizing method or tlie ball bonding method as shown u Tarawing GT Affor example, th^^^^^^J^^^ 
;:^cofigtiGn^^^is formed in predetermined thickness so that each land 3 A formed on the substrate 3 may be covereJ^Hien, as 
^shown-irrdrawing 6 (B), after makir.g the circuit side 3B side by which circuit side IB in which pad 1 A of the IC chip 1 is fonned 
is prepared in land 3 A of a substrate 3 counter and positioning and mounting the IC chip 1 on the anisotropy electric conduction 
film 4, By pressing the IC chip 1 again st a substrate 3 bv the predetermined pressure so that each bump 2 may be embedded on 
the anisotropy electric conduction fi m 4. the IC chip 1 is mo unted on a substrate 3"^ ' — " ' 
[OOUOJ TEe anisotropy electric conduction fihn 4 is an electncal co nducting material which comes to distribute the cond uctive 
particl esX^ etc ) ab our^20 [mumj m resms, such asa n-epo?;yTesin ,,^does not s how conductivity only in the direction therefore 
•-pT^eiween the IC chip Fand the stibstrate 37ai Ki'cioesnot show conductivity in the direction parallel to a substrate 3 here. 
Therefore, as shown in drawing / , l5e bumpjjnd land 3 A respectively correspond ing to conductive particle 4A which exists in 
the anisotropy electric conduction film 4 in t/ie iC chip 1 and a substrate 3 are joineaTelecIncally, and it is made as [ connect / 
electrically / the IC chip 1 and a substrate 3 / by this ]. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, fme pitch-ization between each pad IB formed on the ****** IC chip 1 
is progressing to high integration of IC quickly, and in such a situation, when it therefore mounts the IC chip 1 m the flip chip 
mounting method using the above-mentioned anisotropy electric conduction film 4 on a substrate 3, corresponding to the 
formation of a fme pitch, you have to increase the number of conductive particle 4 A in the anisotropy electric conduction film 4 in 
recent years. 

[0008] However, when the number Df conductive particle 4A in the anisotropy electric conduction fihn 4 increases, a possibility 
of land 3 A being joined for *♦ with a bump 2 in the state of**** among the bumps 2 whom conductive particle 4 A in the 
anisotropy electric conduction fihn 4 adjoins, and among land 3 A, and as a result short-circuiting electrically since the pitch 
between each land 3 A between eacl" pad 1 B ofAelCjchi p .1 and on a substrate 3. is small as shown in drawing 8 is ******. 
[0009] As one method of solving su^h a problem, it replaces with the anisotropy electric conduction fihn 4, the IC chip 1 is 
pressed by the predetermined pressure to a substrate 3 using an insulator layer, and how to connect the IC chip 1 and a substrate 3 
electrically can be considered by joi iing each bump 2 to the land 3 whi ch corresponds, respectively directly. However, a 
possibility that it is difficult in making it join toeacITland 3A which therefore pokes an insulator layer by each bump 2, and 
corresponds ****** each bump 2 to her since a bump's 2 front face is flat, and an insulator layer may start a ****** faulty 
connection among land 3A with a bump 2 by this meAod is ******. 

[0010] A possibility of all the bumps 2 not being certainly joined to land 3 A, and starting a faulty connection when each bump's 2 
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height furthermore formed on an.l putt IB therefore at a bump's 2 formation method becomes uneven and the IC chip 1 is 
mounted in a substrate 3 in such the state is *♦♦***. 

[00 1 1 ] this invention was made in c onsideration of the above point, and tends to propose the mounting method which may 
improve the manufacture method of the semiconductor device which may improve the reliabihty of mounting to up to a substrate 
and the semiconductor device concerned, and reliabihty 
[0012] 

(Means for Solving the Problem] In order to solve this technical problem, in the 1st invention, a semiconductor device has two or 
more electrodes prepared in the whdle surface of the semiconductor device concerned, and the bump of th e drill co nfiguration 
formed on each electrode concerned, respectively. - ' ' ' ■ n iii . i n. m " 

[001 3] Moreover, in the 2nd invention, each conductive member which supplied predetermined conductive member, respectively 
on two or more electrodes formed ir the whole surface of a semiconductor device, and was supplied on each electrode, 
respectively is ca st in a drill configura tion. 

[00 1 4] Furthermore in the 3rd inver.tion, by pushing against the insulator layer formed so that the corresponding joint in which 
the whole surface concerned of the f emiconductor device with which two or more bumps were formed in the whole surface was 
prepared on the substrate. respectiv.;ly might be covered In the mounting method of mounting a semiconductor device on a 
substrate through the process which joins each bump to each corresponding joint Pi^etermined conductive member is supplied 
on each electrode formed m the whole surface of a semiconductor device, respectively. Each conductive member is stuck to each 
joint which corresponds, respectively by pressure by casting each conductive member supplied on each electrode respectively in 
a drill configuration, and pushing a semiconductor device against a substrate by the predetermined pressure, after'positionine and 
mounting a semiconductor device on an insulator layer. 

[00 1 5] hi the 1 st invention, since it can be made to join to the electrode to which a substrate is equivalent in each bump when the 
mter-electrode pitch of the semiconductor device concerned is small and a semiconductor device is mounted on a substrate since 
each bump formed on each electrod.; of a semiconductor device, respectively is a drill config uration certainly, a faulty connection 
can be prevented certainly. 

[0016] By having cast each conductive member which supplied predetermined conductive member in the 2nd invention 
respectively on two or more electroties formed in the whole surface of a semiconductor device, and was supplied on each 
electrode, respectively in the drill anfiguration Since each bump can be certainly joined to the electrode to which a substrate is 
equivalent when the mter-electrode pitch of the semiconductor device concerned is small, and a semiconductor device is mounted 
on a substrate, a faulty connection cin be prevented certainly. 

[00 1 7] Since each conductive meml )er can be certainly joined to the electrode to which a substrate is equivalent by casting each 
conductive member supplied on each electrode of a semiconductor device, respectively in a drill configuration in the 3rd 
mvention.j.ushing.a.semiconductor-device against a substrate by the^j^gjeffiim6d.EEessfflie5.and sticking each conductive 
member to each jomt which corresponds, respectively by pressure, after positioning and mounting a semiconductor device on an 
insulator layer, a faulty connection can be prevented certainly 
[0018] 

[Embodiments of the Invention] Ab.)ut a drawing, one example of this invention is explained in fiill detail below 
[00 1 9] In drawing 1 , 1 0 shows bar.: chip type IC chip by the example as a whole, and is mostly formed in t heLstiSggEoneiS 
the height with the bump 12 respectively ahnost same on each pad lOB prepared in opposite side lOA of the I€ chip lotho joins 
the IC chip 10 and a substrate 1 1 concerned on opposite side lOA with a substrate 1 1 and who becomes, for example by Au That 
is. this IC chip 1 0 IS made as [ moui it / on a substrate 1 1 / it ]. when the IC chip 1 0 concerned is mounted on a substrate 1 1 and 
m^ij^.T^ °" ^^"""^ ' respectively joins to land 1 lA to which a substrate 1 1 corresponds directly respectively 

[0020] hi this case, it is made as [ jcin /, respectively / to land 11 A to which it corresponds on a substrate 1 1 by brekine throudi 
the insulator layer 1 3 formed so thai each bump's 1 2 cone section 1 2A might cover each land 1 1 A to which a substrate 11 
corresponds, when each bump 12 was mosUy formed in the shape of a cone as a whole and the IC chip 10 was mounted on a 
substfate 1 1 as shown in drawing 2 ' it ]. 

[002 1 ] This IC chip 10 can be manufactured according to the following processes in practice. Namely after supplying 
conductive-member 12' which therefore becomes the ball bonding method by Au on each nad lOR first prepared on the IC chip 
1 0 (drawmg 3 (A)). Descent movement of the bump molding equipment 20 (drawing 4 (A)) wluch becomes with the ceramics 
with which cone-like crevice 20B w as prepared in point 20A is made to cany out in the direction which approaches 
conductive-member 12' from right above conductive-member 12' (drawing 3 (B)). Crevice 20B of bump molding equipment 20 
IS pressed agamst conductive-member 1 2' by the predetermined pressure ( drawing 3 (C)). Bump molding equipment 20 is raised 
after that m the direction which deserts conductive-member 1 2' ( drawing 3 P)). 

[0022] As shown in drawing 4 (A) 1 lere, the mechanical component 2 1 is formed in bump molding equipment 20 and bump 
molding equipment 20 is made as [ position / so that height 12A/ of conducUve-member 12'/' may be inserted in 'in crevice 20B 
of bump moldmg equipment 20 / based on control of a mechanical component 2 1 , ]. hi this case, since each conductive-member 
1 2' uses Au which height 1 2 A' was brmed as by therefore being formed in the ball bonding method showed to drawing 3 (A) and 
was moreover excellent m plasticity as conductive-member 1 2', therefore, height 1 2A' can be easily cast to bump molding 
equipment 20 at cone section 1 2A. 

[0023] Therefore, while being able :o cast by the bump 12 who has cone ['/height 12A/ of conductive-member 12']/-like/ 
according to crevice 20B of bump molding equipment 20 / cone section 12A by pressing crevice 20B of bump molding 
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equipment 20 against each conductive-member 1 2' by the predetermined pressure, each bump's 12 height can be formed in the 
almost same height. The IC chip 10 which has the bump 12 who becomes according to the shape of a cone in the abnost same 
height as shown in drawing 1 in this way can be manufactured. 

[0024] h the ab ove composition, thj IC chip 10 can be mounted on a substrate 1 1 according to the following processes. That is 
a^sstcto^ra^M^^^lb^ircuit side 1 OA side of the IC chip 1 0 is made to counter the insulator layer 1 3 side of a 
^ufestra^l^d'St^^si^nmg and mounting the IC chip 10 on an insulator layer 1 3, the IC chip 1 0 is forced on a substrate 1 1 
by the pressure of 20 g/F - 50 g/F pi;r for example, one bump. 

[0025] hi this case, field contact is carried out with land which is deformed into intermediary simultaneously flatness and 
corresponds if it is on front face of each [ which corresponds to drawing 5 (C) after contacting land which, as for this IC chip 10, 
cone section of each bump 12 12A ]>okes insulator layer 13, and carries out ****♦♦ correspondence as shown in drawing 5 (B) ' 

1 1 A, respectively so that it may be shown ] land 1 1 A 1 1 A, and, thereby, the IC chip 10 and a substrate 1 1 are connected 
[0026] Therefore, since an msi^^ therefore be broken through with this IC chip 10 by the bump 12 who becomes 
by the shape ofaj^^^^^g^can be direcUy joined to land 1 IB to which a substrate 1 1 corresponds, respectively, by this 
Smce each pad 1 2 can be certainly j Dined on each land 1 1 A to which a substrate 1 1 corresponds when the pitch between pad 1 OB 
of the IC chip 10 is small, and the IC chip 10 is mounted on a substrate 1 1 , a faulty connection is certainly avoidable 

[0027] Moreover, since an insulator layer 1 3 can therefore be broken through by the bump 1 2 who becomes by the shape of a 
cone, It can prevent that an insulatoi layer 1 3 remains between each bump 1 2 and each land 1 1 A, and thereby a faulty connection 
can be avoided. Smce field contact of each bump lOB of the IC chip 10 and each land 1 1 A of a substrate 1 1 can furthermore be 
earned out, the reliability of junction to each bump lOB and land 1 1 A can be raised much more. 

[0028] Since each land 1 1 A can ap])ly to the substrate 1 1 covered by the insulator layer 13 by furthermore having cast the bump 

12 m the shape of a cone, as compai ed with the substrate 3 covered by the anisotropy electric conduction fihn 4 like before, the 
manufacturing cost of the mounting substrate by which IC chip was mounted in the substrate can be reduced Since the bump 1 2 
who has the height ahnost same on each pad lOB of the IC chip 10 by having used bump molding equipment 20 and furthermore 
havmg formed the cone-like bump 1 2 on each pad lOB of the IC chip 10 can be formed, each pad of the IC chip 10 and land 1 1 A 
to which a substrate 1 1 corresponds are certainly joinable much more. 

[0029] According to the above comoosition, conductive-member 12' which becomes the ball bonding method by Au which was 
therefore excellent in plasticity is supplied on each pad 1 2 of the IC chip 10. By pressing crevice 20B of bump molding 
equipment 20 against height 12A[ of each conductive-member 12' ] ', and casting each conductive-member 12' by the bump 12 
who becomes by the shape of a cono of the almost same height When the pitch between pad lOB of the IC chip 10 is small and 
the IC chip 10 is mounted in a substrate 11, The IC chip 10 which can prevent a faulty connection certainly since each bump 12 
of the IC chip 10 can be certainly joined to each land 1 1 A to which a substrate 1 1 corresponds, and may improve the reliability of 
mountmg to up to a substrate 1 1 m ihis way. The manufacture method of the IC chip 10 which may improve the reliability of 
mountmg to up to a substrate 1 1 , and the mounting method which may improve reliability are realizable. 
[0030] hi addition, in an above-mentioned example, the bump molding equipment 20 which has cone-like crevice 20B is used 
Although the case where it cast by tlie bump 12 who casts height 12A[ ofeach conductive-member 12' ]' in the shape of a cone 
and has cone section 1 2 A by pressir-.g the crevice 20B concerned of bump molding equipment 20 against height 1 2 A[ of 
conductive-member 1 2' ] ' was desc-ibed this invention uses for point 30A the bump molding equipment 30 which has square 
dnll-hke crevice 30B, as shown not only in this but in drawing 4 (B). You may cast by the bump 1 2 who casts height 1 2 A[ of 
each conductive-member 1 2' ] ' m a square drill configuration, and has the 4 pyramid sections by pressing the crevice 30B 
concerned of bump moldmg equipment 30 against height 12A[ of conductive-member 12' ] 

[0031] In this case, bump molding equipment 30 is positioned so that height 1 2 A[ of conductive-member 12'] 'maybe inserted 
m m crevice 30B of bump molding <jquipment 30 based on control of a mechanical component 3 1 . 

[0032] Moreover, in an above-mentioned example, although the case where the bump molding equipment 20 which becomes 
with cer^cs excellent in processability was used was described, this invention may use the bump molding equipment which will 
consist of matenal used for a bump 12 in short, such as not only this but stainless steel, and iron, with various material in addition 
to this if It is a stiff thing. In a further above-mentioned example, although the case where each conductive-member 12' supplied 
on each pad lOBofthe IC chip 10, lespectively was mostly cast by the cone-like bump 1 2 was described, in addition to this this 
invention may form them m vanous drill configurations, as long as not only this but a triangular pyramid configuration a square 
drill configuration, etc. are drill configurations in short. In this case, the crevice of bump molding equipment is created' according 
to a desired drill configuration. ^ 
[0033] Although the case where Air^asjiseias^BAis^^ above-mentioned example on each pad 

lOB formed on circuit side lOAoftlie IC chip 10 was described this invention as conductive member supplied on each pad lOB 
formed on cuxuit side lOA of not or ly this but the IC chip 10 AsJongjg^^^^^Jdg;^ vvtehmixed palladium^s^uare^ 
excellent m the plasticity which is e:isy to form in a drill configurationiii^S^dSd^ thdM^^^Sfe^W^ario^^ 
conductive member on each pad 1 01 3. 

[0034] As long as it can make it joii i not only to this but to each land 1 1 A to which each bump 1 2 pokes an insulator layer 1 3 and 
^j^e ****** substrate 1 1 corresponds, you may make it this invention force the IC chip 10 on a substrate 1 1 with various pressure 
values in short in a further above-mimtioned example, although the case where the IC chip 10 was forced on a substrate 1 1 by the 
pressure of 20 g/F-50g/F per one bump was described. 

[0035] hi a further above-mentioned example, although the case where this invention was applied to the bare chip type IC chip 1 0 
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as a seinicx)nductor device was described, in addition to this, this invention can be apphed to various semiconductor devices not 
only as this but as a semiconductor device, hi a further above-mentioned example, although the case where conductive-member 
I T which therefore becomes the ball bonding method by Au on each pad lOB of the IC chip 10, respectively was supplied was 
described, in addition to this, this invention can apply various methods as a method of supplying conductive member, respectively 
on each pad 1 OB of not only this bui the IC chip 10. 
[0036] 

[Effect of the hivention] According \o the 1st invention, as mentioned above a semiconductor device By having two or more 
electrodes prepared in the whole sui face, and the bump cast by the drill configuration on each electrode concerned When the 
mter-electrode pitch of the semiconductor device concerned is small and a semiconductor device is mounted on a substrate, Since 
each bump can be certainly joined to the electrode to which a substrate is equivalent, a faulty connection can be prevented ' 
certainly, and the semiconductor dcA ice which may improve the reliability of mounting to a substrate in this way can be realized. 
[0037] Moreover, by casting each conductive member which supplied predetermined conductive member, respectively on two or 
more electrodes formed in the whole surface of a semiconductor device, and was supphed on each electrode, respectively in a drill 
configuration according to the 2nd invention When the inter-electrode pitch of the semiconductor device concerned is small and a 
semiconductor device is mounted on a substrate. Since each bump can be certainly joined to the electrode to which a substrate is 
equivalent, a faulty connection can be prevented certainly, and the manufacture method of the semiconductor device which may 
improve the reliability of mounting lo a substrate in this way can be realized. 

[0038] Furthermore in the 3rd invention, by pushing against the insulator layer fomed so that the corresponding joint in which 
the whole surface concerned of the semiconductor device with which two or more bumps were formed in the whole surface was 
prepared on the substrate, respectively might be covered hi the mounting method of mounting a semiconductor device on a 
substrate through the process which joins each bump to each corresponding joint Predetermined conductive member is supplied 
on each electrode formed in the whole surface of a semiconductor device, respectively. After casting each conductive member 
supplied on each electrode, respectively in a drill configuration and positioning and mounting a semiconductor device on an 
insulator layer, By pushing a semiconductor device against a substrate by the predetermined pressure, and sticking each 
conductive member to each joint which corresponds, respectively by pressure Since each conductive member can be certainly 
joined to the electrode to which a substrate is equivalent even when a semiconductor device and the inter-electrode pitch of a 
substrate are small, a faulty connection can be prevented certainly, and the mounting method which may improve reliability in this 
way can be realized. 
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* NOTICES * 

Japan Patent Office is Jiot responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are noi translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention is applied to bare chip type IC chip, concerning the manufacture 
method of a semiconductor device a ad a semiconductor device, and the mounting method, and is suitable. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the u;3e of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3. In the drawings, any words are noi translated. 



PRIOR ART 



Pescription of the Prior Art] In recent years, in connection with the miniaturization of electronic equipment, the electronic parts 
to a substrate are high-density, the method (this is hereafter called bare chip mounting method) of mounting on a substrate with 
nakedness, without considering as tlds kind of high-density-assembly technology, for example, carrying out the mould of the IC 
chip is proposed and enforced 

[0004] There is for example, the fli] > chip mounting method as such [ in practice ] a bare chip mounting method, and there are 
some which carry out the direct file of IC chip and the substrate for example, through an anisotropy electric conduction fihn as 
this flip chip mounting method. By the flip chip mounting method using this anisotropy electric conduction fihn, IC chip is 
mounted on a substrate with the following procedures. 

[0005] That is, while forming the bump 2 with a flat front face with gold (Au), solder, etc. on each pad 1 A prepared in the IC chip 
1 using the galvanizing method or tlie ball bonding method as shown in drawing 6 (A) for example, the anisotropy electric 
conduction film 4 is formed in predcttermined thickness so that each land 3 A formed on the substrate 3 may be covered. Then, as 
shouTi in drawing 6 (B), after makirg the circuit side 33 side by which circuit side IB in which pad 1 A of the IC chip 1 is foirned 
is prepared in land 3 A of a substrate 3 counter and positioning and mounting the IC chip 1 on the anisotropy electric conduction 
fihn 4, By pressing the IC chip 1 against a substrate 3 by the predetermined pressure so that each bump 2 may be embedded on 
the anisotropy electric conduction film 4, the IC chip 1 is mounted on a substrate 3. 

[0006] The anisotropy electric conduction film 4 is an electrical conducting material which comes to distribute the conductive 
particles (Au etc.) about 5-20 [mum] in resins, such as an epoxy resin, does not show conductivity only in the direction therefore 
put between the IC chip 1 and the substrate 3, and does not show conductivity in the direction parallel to a substrate 3 here. 
Therefore, as shown in drawing 7 , the bump 2 and land 3 A respectively corresponding to conductive particle 4 A which exists in 
the anisotropy electric conduction film 4 in the IC chip 1 and a substrate 3 are joined electrically, and it is made as [ connect / 
electrically / the IC chip 1 and a substrate 3 / by this ]. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According :o the 1 st invention as mentioned above, it is a semiconductor device. Since each bump can be 
certainly joined to the electrode to w hich a substrate is equivalent when the inter-electrode pitch of the semiconductor device 
concerned is small and a semicondu :;tor device is mounted on a substrate by having two or more electrodes prepared in the whole 
surface, and the bump cast by the drill configuration on each electrode concerned, a faulty connection can be prevented certainly, 
and the semiconductor device which may improve the reliability of mounting to a substrate in this way can be realized. 
[0037] Moreover, the thing for which each conductive member which supplied predetermined conductive member, respectively 
on two or more electrodes formed ir the whole surface of a semiconductor device, and was supplied on each electrode, 
respectively is cast in a drill configuration according to the 2nd invention. Since each bump can be certainly joined to the 
electrode to which a substrate is equivalent when the inter-electrode pitch of the semiconductor device concerned is small, and a 
semiconductor device is mounted oi i a substrate, a faulty connection can be prevented certainly, and the manufacture method of 
the semiconductor device which may improve the reliability of mounting to a substrate in this way can be realized. 
[0038] Furthermore in the 3rd invention, it pushes against the insulator layer formed so that the corresponding joint in which the 
whole surface concerned of the semiconductor device with which two or more bumps were formed in the whole surface was 
prepared on the substrate, respectively might be covered, In the mounting method of mounting a semiconductor device on a 
substrate through the process which joins each bump to each corresponding joint Predetermined conductive member is supplied 
on each electrode formed in the whole surface of a semiconductor device, respectively. After casting each conductive member 
supplied on each electrode, respectively in a drill configuration and positioning and mounting a semiconductor device on an 
insulator layer. By pushing a semiconductor device against a substrate by the predetermined pressure, and sticking each 
conductive member to each joint which corresponds, respectively by pressure Since each conductive member can be certainly 
joined to the electrode to which a substrate is equivalent even when a semiconductor device and the inter-electrode pitch of a 
substrate are small, a faulty connection can be prevented certainly, and the mounting method which may improve reliability in this 
way can be realized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, fine pitch-ization between each pad IB fomied on the ****** IC chip 1 
is progressing to high integration of IC quickly, and in such a situation, when it therefore mounts the IC chip 1 in the flip chip 
mounting method using the above-mentioned anisotropy electric conduction fihn 4 on a substrate 3, corresponding to the 
formation of a fine pitch, you have to increase the number of conductive particle 4 A in the anisotropy electric conduction film 4 in 
recent years. 

[0008] However, when the number 3f conductive particle 4A in the anisotropy electric conduction film 4 increases, a possibility 
of land 3A being joined for ** with a bump 2 in the state of**** among the bumps 2 whom conductive particle 4A in the 
anisotropy electric conduction fihn 4 adjoins, and among land 3 A, and as a result short-circuiting electrically since the pitch 
between each land 3 A between each pad IB of the IC chip 1 and on a substrate 3 is small as shown in drawing 8 is ******. 
[0009] As one method of solving such a problem, it replaces with the anisotropy electric conduction fihn 4, the IC chip 1 is 
pressed by the predetermined pressure to a substrate 3 using an insulator layer, and how to connect the IC chip 1 and a substrate 3 
electrically can be considered by joining each bump 2 to the land 3 which corresponds, respectively directly. However, a 
possibility that it is difficult in making it join to each land 3 A which therefore pokes an insulator layer by each bump 2, and 
corresponds ****** each bump 2 to her since a bump's 2 fi-ont face is flat, and an insulator layer may start a ****** faulty 
connection among land 3 A with a bump 2 by this meUiod is ******. 

[0010] A possibility of all the bumps 2 not being certainly joined to land 3A, and starting a faulty connection when each bump's 2 
height fijTthermore formed on ** and putt IB therefore at a bump's 2 formation method becomes uneven and the IC chip 1 is 
mounted in a substrate 3 in such the state is ******. 

[00 1 1 ] this invention was made in c Dnsideration of the above point, and tends to propose the mounting method which may 
improve the manufacture method of the semiconductor device which may improve the reliability of mounting to up to a substrate, 
and the semiconductor device concerned, and reliability. 
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MEANS 



[Means for Solving the Problem] In order to solve this technical problem, in the 1 st invention, a semiconductor device has two or 
more electrodes prepared in the whcle surface of the semiconductor device concerned, and the bump of the drill configuration 
formed on each electrode concerned, respectively. 

[001 3] Moreover, in the 2nd invention, each conductive member which supplied predetermined conductive member respectively 
on two or more electrodes formed ir. the whole surface of a semiconductor device, and was supplied on each electrode 
respectively is cast in a drill configuration. 

[0014] Furthermore in the 3rd mver.tion. by pushing against the insulator layer formed so that the corresponding joint in which 
the whole surface concerned of the .semiconductor device with which two or more bumps were formed in the whole surface was 
prepared on the substrate, respectivoly might be covered h the mounting method of mounting a semiconductor device on a 
substrate through the process which joins each bump to each corresponding joint Predetermined conductive member is supplied 
on each electrode formed m the whole surface of a semiconductor device, respectively. Each conductive member is stuck to each 
joint which corresponds, respectively by pressure by casting each conductive member supplied on each electrode respectively m 
a dnll configuration, and pushing a semiconductor device against a substrate by the predetermined pressure, after positioninc and 
mountmg a semiconductor device on an insulator layer. 

[001 5] In the 1 st invention, since it can be made to join to the electrode to which a substrate is equivalent in each bump when the 
inter-electrode pitch of the semiconductor device concerned is small and a semiconductor device is mounted on a substrate since 
each bump formed on each electrodo of a semiconductor device, respectively is a drill configuration certainly, a faulty connection 
can be prevented certainly. 

[0016] By having cast each conductive member which supplied predetermined conductive member in the 2nd invention 
respecuvely on two or more electrotles formed in the whole surface of a semiconductor device, and was supplied on each 
electrode, respectively m the drill configuration Since each bump can be certainly joined to the electrode to which a substrate is 
equivalent when the mter-electrode pitch of the semiconductor device concerned is small, and a semiconductor device is mounted 
on a substrate, a faulty connection c:in be prevented certainly. 

[001 7] Since each conductive member can be certainly joined to the electrode to which a substrate is equivalent by casting each 
conductive member supplied on each electrode of a semiconductor device, respectively in a drill configuration in the 3rd 
invention, pushing a semiconductor device against a substrate by the predetermined pressure, and stickmg each conductive 
member to each jomt which corresponds, respectively by pressure, after positioning and mounting a semiconductor device on an 
insulator layer, a faulty connection can be prevented certainly 
[0018] ■ 

[Embodiments of the Invention] About a drawing, one example of this invention is explained in fiill detail below 
[0019] In drawing 1 , 10 shows bar.; chip type IC chip by the example as a whole, and is mostly formed m the shape of a cone m 
Uie height with the bump 12 respectively ahnost same on each pad lOB prepared in opposite side lOA of the IC chip 10 who joins 
the IC chip 10 and a substrate 1 1 concerned on opposite side lOA with a substrate 1 1 and who becomes, for example by Au That 
is.lJiisICchip 10isrnadeas[moui,t/onasubstrate 11 /it],whentheICchip 10 concerned is mounted on a substrate 11 and 
mSmT^'J °" each pad 1 OB, respectively joins to land 1 1 A to which a substrate 1 1 corresponds directly respectively 

[0020] In this case, it is made as [join /, respectively / to land 1 1 A to which it corresponds on a substrate 1 1 by breaking throu4 
the insulator layer 1 3 fomied so that each bump's 1 2 cone section 1 2A might cover each land 1 1 A to which a substrate 11 
corresponds, when each bump 1 2 was mosUy formed in the shape of a cone as a whole and the IC chip 1 0 was mounted on a 
substrate 1 1 as shown in drawing 2 ' it ]. 

[002 1 ] This IC chip 10 can be manufactured according to the following processes in practice. Namely after supplying 
conductive-member 12' which therefore becomes the ball bonding method by Au on each pad lOB fu-st prepared on the IC chip 
10 (drawmg 3 (A)), Descent movement of the bump molding equipment 20 (drawing 4 (A)) which becomes with the ceramics 
with which cone-like crevice 20B w as prepared in point 20A is made to carry out in the direction which approaches 
conductive-member 12' from right above conductive-member 12' (drawing 3 (B)). Crevice 20B of bump molding equipment 20 
IS pressed against conductive-memher 12* by the predetennined pressure ( drawing 3 (C)). Bump molding equipment 20 is raised 
after that in the direction which deserts conductive-member 1 2' ( drawing 3 (D)). 

[0022] As shown in drawing 4 (A) here, the mechanical component 2 1 is formed in bump molding equipment 20 and bump 
moldmg equipment 20 is made as [ josition / so that height 1 2A/ of conductive-member 1 2' / ' may be inserted in 'in crevice 20B 
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of bump molding equipment 20 / based on cx)ntrol of a mechanical component 21, ]. In this case, since each conductive-member 
12' uses Au which height 1 2 A' was :brmed as by therefore being fomed in the ball bonding method showed to drawings (A), and 
was moreover excellent in plasticity as conductive-member 1 2', therefore, height 1 2 A* can be easily cast to bump molding 
equipment 20 at cone section 1 2 A. 

[0023] Therefore, while being able :o cast by the bump 1 2 who has cone [ 7 height 12 A/ of conductive-member 12']/-like/ 
according to crevice 20B of bump molding equipment 20 / cone section 12A by pressing crevice 20B of bump molding 
equipment 20 against each conductive-member 12* by the predetermined pressure, each bump's 12 height can be formed in the 
almost same height. The IC chip 10 which has the bump 1 2 who becomes according to the shape of a cone in the ahnost same 
height as shown in drawing 1 in this way can be manufactured. 

[0024] In the above composition, this IC chip 10 can be mounted on a substrate 1 1 according to the following processes. That is, 
as first shown in drawing 5 (A), the circuit side 1 OA side of the IC chip 1 0 is made to counter the insulator layer 1 3 side of a 
substrate 1 1 , and after positioning and mounting the IC chip 10 on an insulator layer 1 3, the IC chip 10 is forced on a substrate 1 1 
by the pressure of 20 g/F - 50 g/F ptT for example, one bump. 

[0025] hi this case, field contact is carried out with land which is deformed into intermediary simultaneously flatness and 
corresponds if it is on front face of each [ which corresponds to drawing 5 (C) after contacting land which, as for this IC chip 10, 
cone section of each bump 1 2 1 2 A ] )okes insulator layer 1 3 , and carries out ***** * correspondence as shown in drawing 5 (B) ' 

1 1 A, respectively so that it may be shown ] land 1 lA 1 lA, and, thereby, the IC chip 10 and a substrate 1 1 are connected. 
[0026] Therefore, since an insulator layer 13 can therefore be broken through with this IC chip 10 by the bump 12 who becomes 
by the shape of a cone Each bump 1 2 can be direcUy joined to land 1 IB to which a substrate 1 1 corresponds, respectively, by this 
Since each pad 1 2 can be certainly j oined on each land 1 1 A to which a substrate 1 1 corresponds when the pitch between pad 1 OB 
of the IC chip 10 is small, and the IC chip 10 is mounted on a substrate 1 1, a faulty connection is certainly avoidable. 

[0027] Moreover, since an insulator layer 13 can therefore be broken through by the bump 12 who becomes by the shape of a 
cone, it can prevent that an insulatoi layer 13 remains between each bump 12 and each land 11 A, and thereby, a faulty connection 
can be avoided. Since field contact t.f each bump lOB of the IC chip 10 and each land 1 1 A of a substrate 1 1 can fiirthermore be 
carried out, the reliability of junction to each bump lOB and land 1 lA can be raised much more. 

[0028] Since each land 1 1 A can ap] ily to the substrate 1 1 covered by the insulator layer 1 3 by fiirthermore having cast the bump 

1 2 in the shape of a cone, as compaj ed with the substrate 3 covered by the anisotropy electric conduction fihn 4 like before, the 
manufacturing cost of the mounting substrate by which IC chip was mounted in the substrate can be reduced. Since the bump 1 2 
who has the height almost same on i:ach pad lOB of the IC chip 10 by having used bump molding equipment 20 and fiirthermore 
having formed the cone-like bump 1 2 on each pad lOB of the IC chip 10 can be formed, each pad of the IC chip 10 and land 1 1 A 
to which a substrate 1 1 corresponds are certainly joinable much more. 

[0029] According to the above composition, conductive-member 12' which becomes the ball bonding method by Au which was 
therefore excellent in plasticity is supplied on each pad 12 of the IC chip 10. By pressing crevice 20B of bump molding 
equipment 20 against height 12A[ of each conductive-member 12' ] ', and casting each conductive-member 12' by the bump 12 
who becomes by the shape of a cone of the ahnost same height When the pitch between pad lOB of the IC chip 10 is small and 
the IC chip 10 is mounted in a substrate 1 1, The IC chip 10 which can prevent a faulty connection certainly since each bump 12 
of the IC chip 10 can be certainly jo aied to each land 1 1 A to which a substrate 1 1 corresponds, and may improve the reliability of 
mountmg to up to a substrate 1 1 in this way. The manufacture method of the IC chip 10 which may improve the reliability of 
mounting to up to a substrate 1 1 , and the mounting method which may improve reliability are realizable. 
[0030] In addition, in an above-mentioned example, the bump molding equipment 20 which has cone-like crevice 20B is used. 
Although the case where it cast by tlie bump 12 who casts height 12A[ of each conductive-member 12' ]' in the shape of a cone, 
and has cone section 1 2 A by pressir .g the crevice 20B concerned of bump molding equipment 20 against height 12A[ of 
conductive-member 12' ] ' was described this invention uses for point 30A the bump molding equipment 30 which has square 
dnll-like crevice 30B, as shown not only in this but in drawing 4 (B). You may cast by the bump 1 2 who casts height 1 2A[ of 
each conductive-member 12' ] ' m a square drill configuration, and has the 4 pyramid sections by pressing the crevice 30B 
concerned of bump molding equipment 30 against height 12A[ of conductive-member 12' ] '. 

[003 1 ] hi this case, bump molding t quipment 30 is positioned so that height 1 2A[ of conductive-member 1 2' ] ' may be inserted 
in in crevice 30B of bump molding equipment 30 based on control of a mechanical component 3 1 . 

[0032] Moreover, in an above-menl ioned example, although the case where the bump molding equipment 20 which becomes 
with ceramics excellent in processal )ility was used was described, this invention may use the bump molding equipment which will 
consist of material used for a bump 1 2 in short, such as not only this but stainless steel, and iron, with various material in addition 
to this if it is a stiff thing, hi a further above-mentioned example, although the case where each conductive-member 12' supplied 
on each pad lOB of the IC chip 10, l espectively was mostly cast by the cone-like bump 12 was described, in addition to this, this 
invention may form them in various drill configurations, as long as not only this but a triangular pyramid configuration, a square 
drill configuration, etc. are drill conJlgurations in short, hi this case, the crevice of bump molding equipment is created' according 
to a desired drill configuration. 

[0033] Although the case where Au was used as conductive member supplied in a fiirther above-mentioned example on each pad 
lOB formed on circuit side lOA of tlie IC chip 10 was described this invention as conductive member supplied on each pad lOB 
formed on circuit side I OA of not or ly this but the IC chip 10 As long as a thing, solder, etc. which mixed palladium with Au are 
excellent in the plasticity which is e;isy to form in a drill configuration in short, in addition to this, they may supply various 
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conductive member on each pad 1015. 

[0034] As long as it can make it joii i not only to this but to each land 1 1 A to which each bump 1 2 pokes an insulator layer 1 3 and 
the ****** substrate 1 1 corresponds, you may make it this invention force the IC chip 10 on a substrate 1 1 with various pressure 
values m short m a further above-m.mtioned example, although the case where the IC chip 10 was forced on a substrate 1 1 bv the 
pressure of 20 g/F-50g/F per one bump was described. 

[0035] hi a further above-mentioned example, although the case where this invention was applied to the bare chip type IC chip 10 
as a semiconductor device was descnbed. in addition to this, this invention can be applied to various semiconductor devices not 
only as this but as a semiconductor device. In a further above-mentioned example, although the case where conductive-member 
12 which therefore becomes the ball bonding method by Au on each pad 1 OB of the IC chip 10, respectively was supplied was 
described, in addition to this, this mvention can apply various methods as a method of supplying conductive member, respectively 
on each pad I OB of not only this bui the IC chip 10. • f j 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the u:3e of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are noi translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the ****-cross section showing the composition of IC chip by the example of this invention. 

[Drawing 21 It is the cross section \^ ith which explanation of the configuration of the bump by the example of this invention is 

presented. 

Prawing 31 It is the ****-cross section showing the manufacturing process of IC chip by the example of this invention. 
[Drawing 41 It is the *** ♦-cross section showing the outline composition of bump molding equipment. 
[Drawmg 51 It is the ****-cross section showing the mounting process to the substrate of IC chip. 

[Drawing 61 It is the ****-cross section showing the mounting process to the substrate of IC chip by flip chip mounting using the 
conventional anisotropy electric conduction fikn. 

[Drawing 71 It is the ****-cross section with which explanation of the connection state of the bump and land in flip chip 
mounting using the conventional anisotropy electric conduction film is presented. 

[Drawing 81 It is the ****-cross section with which the electric short explanation by the formation of a fine pitch is presented. 
[Description of Notations] 

I 10 .... IC chip, I A, lOB A pad, 1 B, 3B, lOA, 1 IB [ .. A substrate, 3A, ] .... 2 A circuit side, 12 .. 3 A bump, 1 1 1 lA [ .. 
Conductive member, 13 / .. 20 An insulator layer, 30 / .. Bump molding equipment, 20A, 30A / .. The point of bump molding 
equipment, 20B / A cone-like cre\'ice, 30B / .. Crevice of a square drill configuration. ] .... A land, 4 An anisotropy electric 
conduction fikn, 12* 
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